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(54) Backing plate for brake pad of a disc brake

(57) The present invention relates to a backing plate
for brake pad of a disc brake for vehicles, used preferably
used in commercial vehicles such as trucks, buses, trail-
ers and semi-trailers, relating particularly to a new ar-
rangement in the constructive form of the backing plate
(1) of the brake pad which comprising a hollow cast iron
metal structure provided with structural reinforcements

(5) in the area of contact of the pistons of the brake sys-
tem. Combined with the filling of its empty areas with a
polymeric matrix composite material (2), the invention
provides a brake pad with significant improvements in its
performance without changing the characteristics related
to mechanical strength, even under the most severe con-
ditions of use of the vehicles.



EP 2 881 611 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a backing plate
for brake pad of a disc brake for vehicles, used preferably
in commercial vehicles such as trucks, buses, trailers,
semi-trailers and relating particularly to a new arrange-
ment in the constructive form of the backing plate of brake
pad. Said backing plate comprises a hollow cast iron met-
al structure provided with a reinforcement in the area of
actuation of the brake piston which, combined with the
filling of its voids with a polymeric matrix composite ma-
terial, provides a brake pad with significant improvements
in its performance, without changing the characteristics
related to mechanical strength, even under the most se-
vere conditions of use of the vehicles.
[0002] The new hollow structure of the backing plate
aims to replace the traditional backing plates consisting
of stamped steel or solid cast iron in order to reduce the
total weight of the piece and the heat transfer to other
components of the brake system, provide a better inter-
action between the backing plate structure and the fric-
tion material and, finally, reduce the level of noise, said
reduction of noise level being achieved by better absorb-
ing the vibrations from the structure, this way favoring
the conditions of durability and maintenance of the brake
and, consequentially reducing the operating cost and the
cost of the product itself.

Background of the invention

[0003] Disc brakes for vehicles, in particular for com-
mercial vehicles, comprise brake pads arranged next to
the disc, said brake pads consisting of a plate attached
to a friction material.
[0004] These plates of the state-of-the art are formed
by a solid structure of stamped steel or cast iron. Said
plates, by their physical structure, are heavier and, con-
sequently, making the vehicle itself also heavier, result-
ing in less cargo-carrying capacity.
[0005] In addition, current solid backing plates have a
high thermal conductivity due to the nature of the mate-
rials used, namely, stamped steel or cast iron, raising the
temperature of the brake system components and caus-
ing faster degradation of some components of the brake
system, such as retainers and sealing rubbers, in addition
to degrading lubrication itself of the vehicle, leading to
higher maintenance costs and reduced service life of the
system as a whole.
[0006] Another limitation of current state-of-the-art
backing plates is the low chemical interaction between
metal backing plates and the friction materials used,
since there is no chemical affinity with the friction material
molded over said plates, leading to the need of creating
chemical and mechanical devices to improve such ad-
hesion.
[0007] Additionally, current backing plates produce a
high level of noise when the brake system is activated,
said noise level being caused by the vibration of the solid

plate made from cast iron or steel stamped. The vibration
occurs due to the high stiffness of the backing plates,
making them very sensitive, amplifying the vibrations and
producing noises when using the brake system.
[0008] The Brazilian patent PI00706786 describes a
brake pad for a disc brake of a vehicle, particularly of a
commercial vehicle, with a recess formed as a casting
part of the lining carrier plate and secured therein. Said
brake pad backing plate has a sheet-like basic and inte-
grally cast from raising fitting parts, which are enclosed
by the friction material so that at least a part of the fitting
parts is at least partially surrounded by an adjoining re-
cess of the base body.
[0009] The brake pad described in the document
above has the disadvantage of comprising a solid base-
body, provided with molten fitting parts, which increasing
the weight of the brake pad and also requiring a costly
manufacturing process.
[0010] Another document found in the state-of-art is
the Brazilian patent PI0200449-6, which describes an
anchoring holder for disc brake pad to be used in heavy
vehicles. Said anchoring holder consisting of a circular
anchor channel at the peripheral end of the anchoring
holder, inside of which a circular bulge belonging to a
friction agglomerate fits, that is, friction material.
[0011] The document mentioned above solves the
problem of the low chemical interaction between the
backing plate and the friction material by means of me-
chanical devices, in order to avoid the shearing of the
friction material from the metal plate, however, said me-
chanical devices increase too much the total cost of the
part. Moreover, the plate is a solid piece, increasing the
weight of the assembly, in addition increasing the brake
noise level. The high noise occurs due to the high rigidity
of the structure, provided by the solid metal plate.
[0012] It is, therefore, a need in the state-of-the-art to
provide new plates for disc brake pads, said plates being
of constructive simplicity, ease to mount with the other
components of the brake system, and also wear resist-
ant, resulting in better performance and in lower cost of
the product.
[0013] These new plates will also help to decrease the
weight of the brake pad, and, consequently, the total
weight of the vehicle, in addition to reduce the thermal
conductivity through the composite materials and im-
prove the interaction between the composite material and
the friction material, besides reducing the noise level of
the brake pad.

Objectives of the invention

[0014] This invention has, as its main objectives, to
provide a new backing plate for brake pad of a disc brake,
used preferably in commercial vehicles such as trucks,
buses, trailers and semi-trailers. Said backing plate com-
prising a hollow cast iron metal structure provided with a
reinforcement in the area of operation of the brake system
pistons which, combined with the filling of its voids with
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a polymer matrix composite material, provides a brake
pad with better performance, without changing the char-
acteristics related to mechanical strength and also im-
proving the thermal resistance of the brake pad under
the most severe conditions of use of the vehicles.
[0015] Another objective of this invention is to reduce
the weight of the brake pad as due to a decreased mass
in the plate, contributing to a reduction in the unladen
mass of the vehicle and a consequent increase in the
cargo-carrying capacity.
[0016] Another objective is to improve the interaction
between the polymeric matrix composite material and
the friction material of the brake pad, due to the use of
the hollow plate, which strengthens the interaction be-
tween the materials.
[0017] Another objective is to reduce the level of noise
of the brake pad when the brake system is activated,
since the combination of the composite material with the
hollow plate absorbs better the vibrations generated dur-
ing the braking process.
[0018] Also another objective is to increase the service
life of the brake pad, thus minimizing interventions on the
vehicle, and, as result, reducing maintenance downtime.

Description of the drawings

[0019]

Figure 1 - Perspective view of the backing plate for
brake pad of a disc brake, which is the object matter
of this invention;
Figure 2 - Exploded view of a brake pad with the
backing plate of Figure 1;
Figure 3 - Perspective view of a brake pad mounted
with the backing plate of Figure 1.

Detailed description of the invention

[0020] In accordance with the attached figures, the
BACKING PLATE FOR BRAKE PAD OF A DISC
BRAKE, is used preferably in commercial vehicles such
as trucks, buses, trailers and semi-trailers. Said backing
plate (1) comprises a hollow cast iron metal structure,
being said structure filled along its thickness with a pol-
ymeric matrix composite material (2), which will be mold-
ed with the friction material (3). The external configuration
of the plate has not been changed in relation to the plates
currently used, so that said plates may be adapted to any
brake system, preferably in heavy vehicles.
[0021] The hollow structure of the backing plate (1) has
the shape of two symmetrical parts divided by a central
vertical rod (4), each of these parts being provided with
a structural reinforcement in the "X" shape (5). This re-
inforcement is positioned in the middle region, which co-
incides with the area of operation of each piston of the
brake system, which exert pressure so that the brake pad
may be pushed during the braking process.
[0022] Structural reinforcements (5) are purposefully

located in the region of operation of each piston of the
brake system, so as to ensure that said pistons are put
into contact with the metallic part of the backing plate (1)
when the brake system of the vehicle is activated.
[0023] The empty areas of the plate (1) are filled with
the polymeric matrix composite material (2), which is di-
rectly molded with the friction material (3) on the opposite
side of contact of the brake system pistons, building a
single block that is responsible for the braking process
of the vehicle.
[0024] The polymeric matrix composite material (2) is
pressed/conformed normally inside the empty areas of
the backing plate (1). Thus, the outer surface in contact
with the pistons at the time of braking is made out of the
same polymeric matrix composite material combined
with the structural reinforcements (5).
[0025] The empty areas of the plate (1), filled with a
polymeric matrix composite material, provide a reduction
of approximately 30% in weight of the plate when com-
pared with the solid stamped steel plates, providing a
significant reduction in the mass of the brake pad struc-
ture. The density of the polymeric matrix composite ma-
terial is also approximately 75% lower when compared
with the density of the steel or cast iron in the solid plates.
[0026] Another advantage brought by the backing
plate under this invention is:

reduction on the heat transfer to the brake system
when in use; and
reduction in the noise level during the operation of
the brake system, as a result of a decrease in the
metal structure of the backing plate, wherein there
is a partial replacement with the polymeric matrix
composite material, and of a higher vibration absorp-
tion in the combined structure of cast iron and poly-
meric-based composite material.

[0027] In addition, the reduction on the heat transfer
to the brake system, with consequent decrease in tem-
perature, increases the life of the brake system as a
whole, mainly of components such as retainers and seal-
ing rubbers, also benefiting the lubrication of the system.
[0028] Another advantage is the improved interaction
between the polymeric matrix composite material and
the friction material, since the filling of the empty areas
in the hollow plate with the polymeric matrix composite
material causes the interaction with the friction material
to become stronger, resulting in a more interconnected
structure. This is due to the fact that the binders in the
polymeric matrix composite material have greater chem-
ical affinity with the binding agent used in the manufac-
turing of friction material.
[0029] Another important feature is that the polymeric
matrix composite material is concurrently integrated into
the same plane of the metal plate, in addition to being
very well interconnected with the friction material at same
time. This greater interaction dismisses the need to use
mechanical and chemical devices to improve adhesion
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between backing plate and friction material.
[0030] It will be easily understood by those skilled in
the technique that modifications can be carried out in the
invention without leaving the principles exposed in the
previous description. These modifications should be con-
sidered as included within the scope of the invention. As
a result, the particular achievements described above,
in detail, are only illustrative and non-restrictive as to the
scope of the invention, to which it should be given the
full extent of the enclosed claims, and of any and all equiv-
alents thereof.

Claims

1. Backing plate for brake pad of a disc brake, used
preferably in commercial vehicles such as trucks,
buses, trailers and semi-trailers, characterized by
that the backing plate (1) comprises a hollow metal
structure having empty areas that are filled, in its
thickness, by a polymeric matrix composite material
(2), which is directly molded with a friction material
(3), and the hollow structure of the backing plate (1)
being divided into two symmetrical parts separated
by a central vertical rod (4), each of these parts being
provided with a structural reinforcement in the "X"
shape (5) arranged in the middle region.

2. Backing plate for brake pad of a disc brake, accord-
ing to claim 1, characterized by that the structural
reinforcements (5) are coincident with the area of
contact of the pistons of the brake system.
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